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(5 7 Abstract: 

PROBLEM TO BE SOLVED: To exclude the production of impurities so as to contaminate a product and 
produce the subject high-purity sulfonic acid in a high yield without requiring complicated operations by using a 
specific aqueous solution of hydrogen peroxide. 

SOLUTION: (A) Mercapto group of an alkyl mercaptan represented by the formula R-(CH2)xCH2-SH [R is O or 
OH; (x) is 0<(x)<8] is oxidized with (B) hydrogen peroxide to produce the corresponding alkanesulfonic acid 
represented by the formula R -(CH2)xCH2-S03H. In the process, the total amount of the component B having > 
50wt.%H2O2 concentration and further >3.10mol H202 based on Imol component A is precharged into a 
reactional vessel and the component A is then substantially continuously fed thereinto at a reactional 
temperature without exceeding 50° C. An aging period is provided and the boiling and distilling treatments of 
the reactional solution are subsequently carried out. The resultant reactional solution is then brought into 
contact with an anion exchanger. The component A is preferably 2^nercaproethanol and the oxidation product 
is preferably 2-bydroxyethylsufonic acid. 
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Partial Translation of 
Japanese Unexamined Patent Publication No. 204052/1998 



TITLE: Process of Preparing Pure Alkanesulf onic Acid 

5 

Page 2, paragraph [0002] 

Alkanesulf onic acids represented by the formula 
R- (CH 2 ) x CH 2 -S0 3 H 

(wherein R is hydrogen or -OH and x is an integer of 0 to 

10 8) are known and used for various purposes. In particular, 
among the hydroxyalkanesulf onic acids included in the 
compounds of the formula, 2-hydroxyethanesulf onic acid, 
also called isethionic acid, finds applications in various 
fields. For example, esters thereof with acrylic acid or 

15 methacrylic acid are used as reactive emulsifiers, and 

homopolymers and copolymers with vinyl monomers are used 
as flocculants, dispersants, thickeners, flame retardants 
and the like. Since esters thereof with long chain alkyl 
carboxylic acids function as excellent surfactants, such 

20 esters are also widely used in the fields of cleaning 

agents and cosmetics. Recently, such compounds have also 
become expected to be useful as basic dye-fixing agents, 
adhesives, and additives for tin and solder electroplating 
baths and have found applications in a wide range of 

25 fields. 
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Page 3, paragraph [0005] 

In view of the above problem, McGee et al. proposed 
in U.S. Patents Nos. 4,910,330 and 4,987,250 a process for 
5 the preparation of an alkanesufonic acid comprising 
oxidizing an alkyl mercaptan with hydrogen peroxide 
without introducing organic acids, catalysts and the like. 
The method of McGee et al. is advantageous in that it can 
produce an alkanesulf onic acid without using undesirable 

10 additives that may contaminate the product. However, 

their method requires a troublesome process for removing 
the intense reaction heat, comprising diluting the 
concentrated aqueous hydrogen peroxide with water (for 
example, to about 30 wt.%), followed by distilling off the 

15 dilution water (and water generated as a byproduct in the 
reaction) under reduced pressure to control the 
temperature. To bring the starting material into contact 
with an oxidizing agent, a portion of the hydrogen 
peroxide necessary for the reaction is introduced into a 

20 reaction vessel and alkyl mercaptan and hydrogen peroxide 
then have to be simultaneously fed into the vessel in such 
flow amounts that H 2 C>2 is always present in a small 
stoichiometric excess within an extremely limited range 
relative to alkyl mercaptan used as the starting material, 

25 the amounts being adjusted by performing strict analyses, 
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thus requiring very complicated reaction procedures, so 
that the resulting products disadvantageously vary in 
yield and purity. Furthermore, since the oxidation is 
substantially carried out at a reaction temperature 
5 exceeding 60°C, large amounts of undesirable impurities 
such as sulfuric acid and organic acids are generated as 
side-products. Moreover, although a small stoichiometric 
excess of hydrogen peroxide is used relative to alkyl 
melcaptan, the amount of hydrogen peroxide is in practice 

10 insufficient to complete the oxidation of alkyl mercaptan 
under such reaction conditions as those mentioned above. 
Therefore, reaction intermediates such as disulfide remain 
and contaminate the product. Thus the product produced by 
this method has a purity insufficient for use for the same 

15 purposes as general alkanesulf onic acids, in particular, 

hydroxyethanesulf onic acid. Thus the process described in 
U.S. Patent Nos. 4,910,330 and 4,987,250 entails the 
above-mentioned fatal problems for a mass production and 
is not an industrially satisfactory method. 

20 

Page 4, paragraph [0009] 

The method of the invention provides the best 
effects when the alkyl mercaptan is 2-mercaptoethanol and 
the oxidation product is 2-hydroxyethylsulf onic acid 
25 (isethionic acid) . Therefore, this embodiment is 
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described below in detail. The reaction between 2- 
mercaptoethanol and hydrogen peroxide is carried out at 
atmospheric pressure at 50*0 or less, usually within the 
range of 10°C to 50°C, preferably 30°C to 50°C, 
5 particularly preferably 40 °C to 45°C, thereby inhibiting 
the generation of impurities such as sulfuric acid and 
lower fatty acids as side-products in the oxidation with 
H2O2 . To react 2-mercaptoethanol with hydrogen peroxide, 
it is necessary to use 2-mercaptoethanol and hydrogen 

10 peroxide in stoichiometric amounts on an effective 

component basis, i.e., 3 moles of hydrogen peroxide per 
mole of 2-mercaptoethanol. However, supplying an excess 
of hydrogen peroxide is important to inhibit undesirable 
reaction intermediate from remaining. According to the 

15 present invention, hydrogen peroxide is used in an amount 
of 3.10 moles or more, usually 4.0 moles or less, and 
preferably 3.10 to 3.5 moles, per mole of 2- 
mercaptoethanol . It is particularly preferable in view of 
the production cost that hydrogen peroxide be used in an 

20 amount of 3.15 to 3.20 moles. 



Page 4, paragraph [0010] 

According to the invention, the entire amount of 
hydrogen peroxide is introduced to the reaction solution 
25 and then 2-mercaptoethanol is constantly fed with 
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appropriate stirring. The rate of 2-mercaptoethanol 
addition may be set in consideration of the cooling 
capacity of the reaction vessel within a range that allows 
a specified reaction temperature to be maintained. More 
5 specifically, addition is preferable over 3 to 10 hours, 
more preferably 4 to 8 hours, and particularly preferably 
about 6 hours, thereby avoiding complicated reaction 
procedures and ensuring constant temperature control. 
According to the present invention, providing an aging 

10 period after the completion of 2-mercaptoethanol addition 
is necessary. The aging period is usually 3 to 20 hours, 
preferably 6 to 10 hours, and particularly preferably 
about 8 hours, thereby inhibiting the generation of 
undesirable impurities that would contaminate the product. 

15 The aging temperature is preferably a temperature that 

induces neither side reactions nor excessive oxidation of 
the resulting isethionic acid. In particular, 20°C to 
50 °C, which is within the range of temperatures at which 
2-mercaptoethanol should be fed is preferable in view of 

20 ease of reaction procedures and cost. At this stage of 

the reaction, 90 to 95% of the initial charge of hydrogen 
peroxide has usually been consumed and it is confirmed 
that the yield of isethionic acid is 85 to 90%, the yield 
of sulfuric acid is 2 to 6%, and the yield of low 

25 molecular weight compounds such as acetic acid and 
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acetaldehyde is 1 to 5%, and the yield of intermediates of 
isethionic acid (for example, partially oxidized 
disulfides) is 3 to 8%, based on the amount of 2- 
mercaptoethanol . 

5 

Page 4, paragraph [0011] 

The reaction mixture after aging is then subjected 
to distillation by boiling. This is done by heating the 
reaction mixture at a temperature that maintains boiling 

10 of the reaction mixture at atmospheric pressure, for 

example, in the range of 100 °C to 120*0, usually for 1 to 
7 hours, and preferably for 2 to 4 hours, so that 
remaining unwanted reaction intermediates can be converted 
to final product to provide a high-purity isethionic acid. 

15 During the above heating treatment, preferably at least 
one gas selected from air, steam and inert gas such as 
nitrogen is blown into the reaction system to distill off 
some or all of the ref luxing vapor from the system by 
flushing. This is effective not only for providing high- 

20 purity isethionic acid but is also especially important to 
completely eliminate low boiling point lower fatty acids, 
lower alcohols, and aldehydes present in the reaction 
mixture of the above composition. This distillation 
treatment not only removes lower fatty acids but also can 

25 completely convert the remaining reaction intermediates to 
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isethionic acid to provide an enhanced yield, and is thus 
advantageous. According to the present invention, it is 
necessary to bring an aqueous solution containing a high 
concentration of isethionic acid thus obtained by 
5 completion of the oxidation reaction into contact with an 
anion exchanger, particularly, a weakly basic ion 
exchanger. The aqueous solution obtained by the oxidation 
reaction according to the invention usually contains 40 to 
60 wt . % of isethionic acid and 1.8 to 2.5 wt . % of sulfuric 
10 acid. By bringing the aqueous solution into contact with 
a weakly basic ion exchanger, acids other than isethionic 
acid such as sulfuric acid, sulfoacetic acid and like 
acids, which cannot be removed by flushing distillation, 
can be selectively adsorbed, thereby purifying the product. 



